Abstract
INTRODUCTION
Retrial queues have the feature that arriving customers finding no free servers must leave the service area and repeat their demands for service after a random time. A customer is said to be in orbit between two retrials. Nowadays, retrial queues have become increasingly important in the analysis of computer and communication networks. For recent papers on retrial queues, see [1] , [3] , [4] , [5] and [13] .
In recent years queues with server vacation have emerged as an important area of research due to their various application in production systems, communication systems, computer networks and etc. Some comprehensive studies on the recent results for a variety of vacation models can be found in [6] , [7] , [10] , [11] , [12] , [14] .
In many queuing situations, the customer's arrival rate varies according to the server state idle, busy and on vacation. Altman et al. [2] considered the state dependent 1 / G / M type queuing analysis for congestion control in data networks. Madan and Abu-Dayyeh [7] and Madan and Choudhury [8] have investigated classical queuing system with restricted admissibility of arriving batches and Bernoulli server vacation. This paper examines the state dependent retrial queuing system with bulk arrival and server vacation. The similar situation of retrial can be realized in on-line ticket booking centres.
SYSTEM DESCRIPTION
Consider a single server infinite capacity queuing facility with batch arrival. One of the arriving customers begins his service immediately if the server is available and the remaining customers leave the service area to join the orbit. 
≥ µ
After completion of each service, the server may take a vacation with probability θ or may continue to be in the system with complementary probability. The vacation times are generally distributed with distribution function ), x ( V Laplace transform ) s ( V * and finite moments . 1 n , v n ≥ The arriving batches are allowed to join the system with state dependent admission control policy. Let 2 1 , α α and 3 α be the assigned probabilities for an arriving batch to join the system during the period of idle, busy and vacation times respectively.
The hazard rate function of retrial time, service time and vacation time are defined as 
THE JOINT DISTRIBUTIONS
The stage of the system at time t can be described by the 
are the limiting densities of
Define the probability generating function
ERGODICITY CONDITION
Let } N n , { n ∈ τ be the sequence of epochs of the service completion times or vacation termination times. The sequence of random vectors
forms a Markov chain, which is the embedded Markov chain for our queuing system with state space S = {0, 1, 2} x {0, 1, 2, . 
is a sufficient condition for ergodicity. The same inequality is also necessary for ergodicity. We can guarantee the non-ergodicity of the Markov chain }, 1 n , Q { n ≥ if it satisfies Kaplan's condition,
for all N j ∈ and there exists N j 0 ∈ such that
is the one step transition matrix of
implies the non ergodicity of the Markov chain.
Since the arrival stream is a Poisson process, it can be shown from Burke's theorem that the steady state probabilities of } 0 t ), t ( N ), t ( J { ≥ exist and are positive if and only if 
STEADY STATE PROBABILITY GENERATION FUNCTION
The steady state equations that governs the system under consideration are
With boundary conditions
From the equations (2) - (8) we have,
Substituting the expressions of ) (12), we get (13) and simplifying we obtain
Now equations (15) and (14) 
Theorem 2
Using equilibrium state, the joint distribution of the server has the following partial generating functions 
Where
given by equations (9), (10) and (11) and integrating with respect to x from 0 to ∞ we get the results given in equations (20) -(22). Now, the unknown constant 0 Ι given in equation (23) can be determined by using the normalizing condition .
MEAN ORBIT SIZE AND MEAN SYSTEM SIZE

Theorem 3
The probability generating function of the number of customer in the orbit is
The probability generating function of number of customer in the system is
Proof
The probability generating function for the number of customer in the orbit is
The probability generating function for the number of customer in the system is
we get the equations as in (24) and (25).
Corollary 1
The mean number of customer in the orbit is
The mean number of customer in the system is 
OPERATING CHARACTERISTICS
Some performance measures for the system are given below.
1. The steady state probability that the server is idle in the empty system is
The steady state probability that the server is idle in the non-empty system is
The steady state probability that the server is busy is
4. The steady state probability that the server is on vacation is
5. The probability that the orbit is empty while the server is busy is 
NUMERICAL ILLUSTRATION
Numerical results are obtained when the service, retrial and vacation times follow exponential distribution. 
